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ABSTRACT 

Arguing that the systematic application of knowledge 
about instruction to videodisc technology is essential if the full 
potential of this medium is to be realized, this paper begins by 
discussing the need for intelligent videodisc technology in our 
educational system. A brief review of the state of the art in 
intelligent videodisc systems, which describes their capabilities a.nd 
limitations, is followed by a similar review of some aspects of 
instructional theory that have implications for the design of 
hardware, software, and courseware for such systems. Some of the 
problems inhibiting the introduction of videodisc into education are 
then discussed with emphasis on the lack of sufficient high-quality 
courseware. Finally, a section on new horizons suggests solutions to 
these inhibiting factors under the rubrics of general recommendations 
and recommendations for making better use of present knowledge, for 
the design of hardware and software, and for the development of 
instructional models and theories for videodisc systems. A 13-item 
reference list is provided. (RP) 
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Th«r« it In th« lit«raturt a itni* both of •«clt««tnt 
and of urgoney about tho uao of vidoodisca in 
Bock, Luabcaann and Scbnaidar (1977)captttca this »eod whan 
thay writa* in a ausMry of confaranca proceed Inga on 
intalligant vidaodiac ayataaat "an important aosant ia 
occurring, tba aoaant whan tha conputar plua powerful 
aaaoeiatad audioviaual capabilitiaa can hava a aajoc tfffct 
on education at all levala' (p. 3). A few pa rag rapht later 
they continue, "it ia realised that hardware alone ia not 
aufficiant but that hardware aalea will be driven by the 
availability of wall-teated, effective courae aateriala (p. 
3}. 

Thia aaaa thaaa ia alao reflected in thia paper, aa 
an attaivt ia Mda to show how the ayateMtic application of 
knowledge about inatruction to videodiac technology ia 
aaaaatial if tha full potential of thia sad iua ia to be 
realised. Specifically, the paper will begin by diacuaaing 
the need for intelligent videodiac ayataaa in our 
educational aystea and will ahow, aa Duatin Bauaton (1977) 
does so perauaaively, that "thia ia a propitiooa historical 
Mant to work with ... tha use of technology" (p.l6) to 
aolve fondaaantal educational problana. h brief review of 
the atate of the art in intelligent videodiac avsteaa will 
deacrlEa^th<rcapablirtlea and liiiitationa of theae aysteaa. 
Thia aaetion will be followed by a aiailar review of ^ 
atata of art in aaoacta of inatructional theory that have 
'iiipl'ieatIon~foT' the deaiga of hardware, software, and 
couraaware for intelligent videodisc systeais, and by a look 
at soae of tha problena inhibiting introduction of videodiac 
aysteas into aducationT with priiaary Cocua on tha lack of 
aufficiant high-quality couraaware. finally, a section on 
new horisons will discuss solutions to these inhibiting 
factori, Xneluding general reeoMiandationa, recoaaendationa 
for aaking batter uae of preaent knowledge, recoaaendationa 
for tha deaign of hardware and aoftwara for intelligent 
videodiac ayataaa, and recoaaendationa for the developaent 
of inatructional aodela and theoriea to aeet the naada of 
coucaewace deaign for videodisc systeas. 

One final clarification ia in order. Becauae tha 
aaphasis in this paper is on "intelligent* videodisc 
systeas— tliat is, videodiso playera and aonitora interfaced 
with an external aieroproceasor or ainicoaputer--the 
literature on coaputer-aaaiated inatruction (CAZ) ia 
directly relevant, and indeed it inforaa auch of the 
dikcussion in this paper. Conaaguently, referaneea to 
ainicoBputara or Chi which do not explicitly acntion 
videodiaca ahould nonetheleaa be underatood to apply 
directly to videodiac inatructional ayataaa also. 
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In • paptr cMittioned by th« National Xnstituta of 
Uttcation aatitltd, Tba oroatat and Inavitabtltty of 
yldaodtac J[a •ducatl^. Bduaton ^977) auasaciiad^ tSa 
eontaaporacy aducattoaal aituation by pointing out that 
•tandacd adueational iaatitutioisis hava failad to aducata a 
lac«a anoiigh tagaant of tha population to a high anough 
laval that thay can find aaaningful joba in thia 
poat-induatrial aoeiaty in which high lavala of litaracy and 
coaputational akllla aca pcaraquiaitaa. 

Tha cantral problan, Bauaton coatanda* ia that 
taaehara hava too wich work to do and, noraovar, ara 
eonfrontad by aarioua obatadaa in thaic attaapta to azacuta 
thaic four aajoc Uaka. Fitat, thair affocta to praaaat 
naadad infonwition a^ a laval appropriata to individual 
atudanU ara eoaplicatad by tha vida ranga of ability lavala 
and laaraiag atylaa praaant in any ona claaarooa. Sacond, 
thair attaapta to provida aach atudant with aa aany triala 
with faadback aa ara nacaaaary to achiava aaatary ia onea 
again fruaira^ad by incoapatibla individual and group aaada. 
Third, tha taak of providing an anviroaant in which atudanta 
ara aotivatad to laara ia axacarbatad, aapacially in innar 
city achoola, by advaraa intallaetual tradltiona and by tha 
affacta of talaviaion. Finally, tha taak of oaaaing on 
thaaa akilla and knowladqa to othar taaehara ia ahortchangod 
bacaiiaa ika nrat thraa taalca ara ao aii-conauaing. 

Bauaton idantifiaa thrca poaaibla aolutiona to auch a 
work problaat (1) hiring aora workara, (2) finding waya to 
aaka asiating workara aora productive , and (3) harnaaaing 
tachnology to do aora of tha work. Of thaaa, tha 
application of tachnology ia tha only faaaibla and 
coat-affaetiva aolution, for, aa Bauaton arguaa, not ainca 
tha invantion of tha printing praaa 500 yaara ago hava 
aducMtora had available to thaa procaaaaa aa capable of 
producing a quantua leap in "educational work efficienciea" 
(p. 13) aa are available to thea now with coaputer and 
videodiac technologiea. To quota Bauaton, "occaaionally, a 
new technology appeara which ia applicable to a certain 
proceaa and allewa, therefore, a guantua leap to be aade in 
the aaount of work that can be done by a worker in that 
field* <p.ll). Nhereaa aan typically attaapta to iaprove 
hia efficiency by fine tuning the proceaa currently in uae, 
no aaount of auch fine tuning can produce aa auch of an 
increaae in work per worker aa the new proceaa. Xntalligeat 
videodiac tachnology ia auch a new proceaa. Moreover, aa 
aaaiconductor aanufacturera continue to double the nuabar of 
coaponenta contained in a a ingle 1/4 inch ail icon chip, and 
aa coaputer hardware, therefore, continuea to drop in price, 
the opportunitiea afforded by thia technology will beeoae 
increaaingly attractive. By 1980, "powerful coaputara with 
up to a aillion bita of aaaory will be all on one chip and 
will coat leaa than $100" (p. 16). 



■irsekbubl C19771 also underscores the neeed to 
i^^rove student aehieveBent without lowering •esdeaie 
standards, and the need to individualise instruction, in his 
case for a postseconJary student population uhich is 
increasingly heUrogeneoSs due to open enrollaent policies, 
■e pcesonts these needs— as well as the necessity of 
providing present and future generations of students with 
the ccaputec literacy «aa skills required in an increasingly 
ceaputerised society— as ressons for supporting 
ccaputer-assistsd instruction, fo quote lirschbuhl (lt77)t 
"Suffice it to say, any universi^ not now asking use of 
Ckl, should seriously retvaluate its sosition with respect 
to this dynanic instructional aid* (p. 

■euaton (lf77) coaipletes his ooapelling portrait of 
the prosiise of technology for current educational prohlens 
hy desccihing idiy conputer and videodisc technology are so 
well suited to fscilitating ths teacher's work in each of 
the four aajor tasks. Pirst, because eoaputers can keep 
records of a studsnt's progress through an instructional 
sequence or curciculua, ccaputer-hssed instruction is 
adairahly auitsd to presenting the student with aceurate 
infSraation at a level appropriate for hia or her. 
Siailarly, Ckl has long been recognised as particularly 
effective for providing drill and practice esercises* with 
the trials and feedback necesssry to achiave aaatery. 
Moreover, the otudent is provided with jnaifliate kaowladga 
of results because there are none of the interruptions of 
group iastructioa, thereby preventing the foraation of 
incorrect concMts and skills and allowing aany acre trials 
with feedbsck thsn could be accoaplished in the saas aaount 
of tiae in a traditional dassrooa setting. Ihirdly, 
coaputer-bssed videodisc systsas enhance activation because 
the student controls the psce of his or her own learning, 
and therefore has a greater sense of control over his or her 
instruction, and because the "aood'*sn8~''pstience* of the 
coanuter are uaehanging. Pinally, such systsas ensure the 
replicability of instructional interactions becausa the 
nature of these interactions is not dependent on a teacher's 
r — a be ring thea fros one class to the nest, nor on bis or 
htr relaying to ansther teacher esactly what transpired. 
This facilitates both the continuous iaproveaent of 
instructional interactions and the sharing or transaission 
of those iaproveaents nationwide. 

The realisation of this technologiesl potential is, 
of course, attended by its own set of probleas. In 
Beuston*s wordst 

But the aost chsllenging Usk, ss always with 
technology, will be to ensure that it is not aiaosad. 
This any be a problea beceuse the technology ttay be 
upon us before we are prepared. ... Por this reason 
for the nest ten to twenty years the genersl thrust 



of •daeatiooal r«M«reb «nd i^tlopMnt should bt 
toeuMd OB hacMMing and iearniag ^ to bandU this 
Bov additiOMl Mureo of work. (pp. 24-25). 
In otbar words, to Mko offoctivo aoo or vidoodite 



tociuiolonr, fortlMr dovolopaont and aystOMtie application 
of prineiplaa of instciiotion ia aaeoasary. Hocoovar, aa ia 
arguad balov, aueb kaowladfo about inatruction mat ba 
appliad to tho daaign of bardwara and aoftwara for 
intalligtet vidaodiac ayatam, aa wall aa to tba daai«n of 
eovraoiNira for tboaa ayatau. 

Ona point tbat naada a^pbaaia ia tbat vidaediac 
ayataM aboald not ba aaon aa aaking taachara obaolata, any 
■ora tban tba aboat conbina aada farmra obaolata. llbat ia 
anviaionad ia a Cbanaa ^ tb£ taacbor'a tola * juat aa tba 
eoabiaa offaetad a e&anaa Tn tba natuffa^of tba ^fW^Jll 
work. tba not raault will ba graatar •yialda" par taacbar 
at loaar ovarall ooata. Ona aapact of tbia ebangad rolo ia 
tbat, ratbor tban baing «««Ponaiblo for a aubjact Mttar # a 
taaebar will ba raaponsibla for a group of atudantat tba 
toaebar vill ba iaaa eonearnad witb tba subjaet 
Mttar— taaebinp— and aora eonearnad witb tba 
atudant— advising and aotivatiag. tarbapa taacbara will 
actually ba abla to work on aapacta of a paraon'a 
davalopMnt otbac tban juat tba intallactual (a.g., tba 
social, aMtional, and aoral aapacta), wbicb ara 
incraaaingly in naad of attantion. 
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km with any povtrtul tool, it im iaportant to 
ooaorouiid tho eopabilitioo and llaiUtiono of tlio 
intolligoBt Tidoodioo oyotom in ordor to bt oblo to toko 
full odvoBtogo of ito potontial for oaueotlon. This ooetion 
of tiM ptpor doocriboo ito aott iaportant caoabilitioa and 
li»it>tiona . 



h eloaor look at thia point at tho caoabilifcioa of 
intollifont Yidoodiao ayatona will rovoal in coneroto toraa 
why oiporta in vidoodiao tocbnology eonaidor it tbo biggoat 
broaktbroogb in inatroetional taebnology aiaeo tbo Oatonborg 
proaa. Tba ftollovinf ia a doaerlptioa of iU nadia 
eapabilitioat ita atorago eapabilitioai ita notivational 
oapabilitioai ita oaaa of uaoy naintonancof diatribotioot 
and raplieatioat ita ooat advantagaai ita advantagoa for 
loarnor prodnetivity and ita likoly aoeoad-gonoration 
eapabilitiaa. 



Wadia Caoabtlitiaa 

fbo fact that vidoodiaca can incorporatt all osiating 
inatrootioaal nadia (naaaly# print* audioviattal diaplayat 
and conpotor-aaaiaatad iinatruction) in a aioglc nadiun ia 
cartainly ona of ita aoat inproaaiva foaturaa. Noraovoct 
thia intagration rataina virtually all of tha advantagaa of 
oaeh of tbo coaponont Mdla in a fora nhieh pravionaly 
raottirad eonboraone and axpanaiva nultiaadia ayatana. Vho 
following ootlino olaborataa oa thoaa eapabilitiaa and aoao 
of thoir ioatruetional iiqplieationa. 



tranaparanciaa, Zttm aiidaa* Ciiaatripa* nicrofila* sot ion 
picturoOf and vidaotapa can all ba aeeonodatad on a 
vidaodiae. Schnaidar (1»7€) and Braon (1977) aao 
vidaodiaea eonpiataly raplaeing conventional notion picture 
diaplaya in adoeational aattinga, bacauaa of both tbo lev 
coat and tha durability of the videodiac ayatan aa a 
playback device. Ilhile vidaodiac playera are conparable to 
fils projeetora in price# the anticipated purehaae price of 
a videodiac ($10 - IIS) ia nuch loaa than the rental fee for 
a aingle ahoaing of a 20-ainute filn (IIS - |25), let alone 
the 1200 purehaae price of a fila (Braun* 1077). Horeevert 
becauae the focua here ia on electrooptical rather than 
eleetrooechanical videodiae ayatana (where the videodice io 



eapabilitiaa 
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r««d by a 1«mc tpum which products no 'ftaf ^<>n ^ij^^ 
««th«c than by a naodla) , vidaodiscs aca undacatandably Buch 
■Ota ducabla than eonvantional £il« or vidaocaaaattaa, Which 
Buat typically ba caplaead af tar SO and 200-300 ahovinga, 
caspactlvaly <8chnaidar, 1976). Hot only ia thara too waac 
on tha vidaodisc by tha optical atylua, but bacauaa an 
objactiva lana foeoaaa tha light inaida an outac protactiva 
plaatie coating, duat# fingacpcinta, accatchaa, etc.* hava 
no off act on tha playing of tha diacl 

According to Schnaidac, conventional alida/tapa 
•hows, postcard rapcoduction aaciaa uaad by fina arta 
students, and Bicroseopa slide secies used by atudanta in 
tha life acienees could all be replaced by videodiscs. 
Pinally, by adding still fcaae sequences to existing aotion 
pictures, literally ailliona of dollara worth of asisting 
educational filas, vidaotapea, etc., could be rejuvenated. 

Audio capabilities . Currently, videodisca provide two audio 
'&ack'a which can be uaad to produce atereophonic sound or 
can be used independently, for exaaple to record in two 
different languagaa for foreign-language instruction or to 
record at different levela of sophistication (eleaentary va. 
advanced) for different groups of learner a. While audio ia 
not currently available in still fraaa, alow aotion, or 
reverae sodas, continuous audio with atill frasas, aa well 
as the availability of sore than two audio tracka, are 
anticipated (and indeed have been engineered by groupa auch 
aa wastinghousa Technical Training Oparationa in Baltisora, 
Maryland) . 

Medal capabilitiaa (atill/sotion , apeed , direction ) . The 
ability or videodiscs to produce ooth sotion and atill frase 
•eguencea has, in Bennion*a worda "produced a new disension 
for audio-viaual sedia" (Buaaton, 1977, p. 92). Cosbinad 
with the ability to vary direction (forward or reverae) and 
spaed (norsal, slow, faat) and with auch featurea as 
autosatic and chapter stops, the still-sotion capability 
providea powerful inatructional possibilitiea. Autosatic 
stops will autoaatically switch the diaplay fros a aotion 
seguance to a atill frase aaguence in which aupplasentary 
graphic and textual aaterial can provide in-depth treataent 
of the preceding aotion display (rather than the ineacapably 
superficial treataent produced in conventional action 
picture displaya.) Slow aotion not only allows learnera to 
study aotion seguencea in detail, at their own pace, but 
also allows pacing to be incorporated aa a feature of 
instruction where appropriate, for exaaple in typing 
inatruction. Faat forward and reverae allow atudanta to 
survey satarial rapidly and to then concentrate on those 
areaa in which they are scat intareatad. Chapter stops, 
like tab settings on a typewriter, together with an index. 



•IM faeUiUto •ffieioat 
flOMtOttt li77|. 



■ovcaent threiigh tiM tfUo 



ffflg|^l f i%^l^ _ 

(iib«ih«c M interniil or nUrMl ■leroproetsMr* oc 



•itocMl CMtral pcoMtterl, ptwUm tb« e«»ibility of 
iBUffMtiv*, iaaulAMliMd inatrnetion. tpaelf^Q 
eaptbilitlM rMttitiiii itm inUlii««nt tystcM iaclodat 

1. bcaadiiM, with titlMr fisod or dynwio cboiets 
(iMaott saMdiato kaovladga of caaalu) 

2. itaa 9aMratioa 
taatia). 

4. eonatraetad raapoaaa and aaaviar aaalyaia (aatebing 
atadaat roapoaaaa to cerraet/inooccaet 
altacaatlvaa) 

S* aeoffia^ 

*. raeocd kaaping fiecludiag, for m*mgl; tha iangtii 
of tlM or tha aaabar of triala takaa to oaaplata 



ba ovarlaid on 
acraaa or eaa ba 
for bifihar 



7. atadaat atataa faadbaek 
•• alBBlatioaa aad aaaaa 
f • eaaputac «ravbiea (abioh 

vldaodiae oatpat oa a aingla 

outpat' oa a aaparata 

raaolatlen). . . « 

Iba opportaaitiaa for day-to-daf eollaetloa and aaalyaia of 
atadaat parfecaaaea daU iapliad ia tba far agoing Hat ara 
citad by Siraebbobl (19771 aa oaa of mmy raaaona for 
aupport of eoapatar-baaad iaatcoetioa. 



atoraoa Caaabilitiaa 

tba aaabara bara ara pacticalarly i»raaaiva. 
aiagla 3(Hiiaata vldaodiae ooa^iaa S4»000 tracka or fri 

r»c aida* abieb ara road at tba rata of 30 par aaeond or 
,600 per ainata. Still fraaaa ara prodnead tar raiding tba 
MtR4 fraaa rapaatadly. Ibaa dau ia in binary fora» aacb of 
tba 54,000 tcaeka providaa 105,625 bita of aaaory, for a 
totnl of 1.25 billioB bytaa par diaa aida. fbat aaanat foe 
asaepla, tbat tba antlra Baevclopadia Britanntca , or 15 
troluaaa aacb with 1,000 SOO-«erd pagaa, eaa ba atorad aaiag 
only 4% of atoraga eapaeity of a aiagla diaa (Braaa, 19771 . 
Or again, tbat a aara 100 tracka of a vldaadiae caa atera 20 
tiaaa aa aacb infocaation ia a aini floppy diaa, vitb 
traaafar rata and avaraga aecaaa tIaM aaaarioc to tbat of 
tba aini floppy diae by at laaat two ordara of aagaitada 
(tbat ia, 7 aillion bytaa par aaoond va* 10 tbouaand bytaa 
par aacond, and 5 ailliaaeoada va. 46) ailliaaeonda, 
reapaetivtly) f abila ayataa coat, diac coat, and arror rata 
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•r« amMiMUly twie* m «ood (Braim, 1977). Also, at • 
eowMfion ftetor of 300, • aingl* aise can 8tor« up to 150 
hours of mmSii9* 

•ppliootioM tor aou areiiiTlBg, inelotfinf lorgo filoo of 

!!5C!2'..f!*^' ^^^K ^ «>»M only bo storoA usiiig 

tljo-jhtrlnj or botch^DrocossiiM facilitios (Broun* If 77). 
Moroovor, tbooo eopobllitioo will bo aoltipliod aooy tim»9 
imon ^iOit^slM of tostml MtorUI vill Mko poetiblo 
^!J»W)0 ehoraetoro por fraao, rathor than tho 
charactors (1 dise - 101,000 frama - 13 
ffigobytoo • 13,000,000,000 byt«a of InfeiMtion). 

leotiyationa^ Caoabiliti— 

J . ^ intoorating aotion pieturoa with traditional 
fOHMta, vidoodiaea onbaneo tbo ■otivational 
capability and viaual appoal of inatruetion. 



oddition to tbo randow accaaa capability of 
vMoodiaea aantionod abovo, aaaa of uao rafora to tbo fO^t 
tbat Tidoodisea aro wajc to bandla (liko audio IP'a), say bo 
y??*. •ii • $iS* tbo loarnor'a cbooaing (unliko taloviood 
inatruetional progran, for axaaplo), and mv bo locatad 
anyirtiora. tbat'i;;; ubiia vidaodiSTJlwr; do^t^o^S 
i5* f« popularity as taloviaion aats, "intolligaat^ 
^^iSi S**S* inurfaoad to a jSteJl 

•«« can tboroforo oaaily b« 

2K!!l?J!/!iJ^* aitaa— a claar iaprovtBont ovor 
conrantional ClUC systaaa. 

mi^^^Jm^il' *5* •yff-tocfMsing intogration capacity of 
tna Videodisc , Mkoa tbo wbola ayataa vary conpaet. 

liiO of Waiatonano 

*«««»*bod. What ia oqually appoaling is tbo 
ir of vidaodlac puyors comrod lo tbosa 

zz ^iS?^*"*^^ roeordors— for asanpla, MO annually for 
liLJ^ ?i!2^*"J25.?»^»* fir • vldSSSiiJetti 

l^ltV ^iSgjf..-*^*^' ■•"■*«5 «1«^^> •Iw rafars to tba 
vidaltapaar^^ oaponao, and unraliability of bandliog 
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Wbil« Mrbap« net initially as ecaily dittributad as 
booka, vidaodiaca ara meb aaaiar to diatributa tban filsa 
aad Tidaotapaa (for asaopla* mie^ aaaiar to aail)# and 
cartainly aaaiar tban traditional CAZ, inaaaucb aa tba 
lattar la dapandant on connaetion by eabla to a eautral 
coapntat* 



iaaa taplieation 

Vitb Tidaodiaeaf oa vitb booka* aotion pieturaa and 
Chi, inatructional aaquancaa ara aaaily raplicatad baeaciaa 
inatroetioa ia atorad in a virtually paraanant eora* auob 
tbat raplieation doaa not dapand on an individual* a 
raMBbaring ttom ooa oeeaaioo to tba nast aiaetly vbat ba or 
aba oraaantad in a praviooa laaaoa* Alao* copiaa of 
vidaodiaoa ara ataaqpad (lika LP raeords) ratbar tban 
racordad (lika aodio tapaa)* abieb aafcaa tbaa aaaiar and 
ebaapar for tba Mnufaoturar to produea bat noxa difficult 
for black aarkataara to produea. 



Zn ganaral, ubila aatarial and bardwara coata of 
▼idaodiae ayataaa ara ralativaly inaspanaivaf autboring aad 
aaatarinn vidaodiae inatruetion and' oparating aad 
aaintainina an on-lina intalligant Tidaodiae ayataa haw 
bigb fiaad coata. fba kay to aakiag aucb inatruetion 
eont-affffaetlva ia aalling a aufficiant nuabar of copiaa and 
aoauring aufficiant uaa of aaeb individual vidaediae ao aa 
to apraad out tboaa bigb fisad coata. For aioaplay 
aeonoariaa of acala raalisabla at 1#000 copiaa or fiva or 
aora uaaa par vidaodiae raduca tba purcbaaa eoat par eopy to 
about $2.00 and raault in a eoat par atudant bour of 
inatruetion of l.7S# or rooably a cant a alnuta (Bannion in 
■auatoa, 1977). At tbia prica* aaeb atudant eould have bia 
or bar own eopy. 

Nora apaeifically, coat eonaidarationa any ba broken 
down into coata for aatariala# bardwara* davalopaanty 
production (i.e., aaataring and raplieation), and ayataaa 
oporationa and aainUnanea. wbila tba following ravlav ia 
far froa asbauativa, it abould raflaet tba variety of 
faetora tbat need to ba eonaidarad in a coat aaalyaia. Zt 
drawa astanaivaly on the eoat aodala davalopad bf Bannion 
and Sebnaidar (Bauaton, 1977), wbieb cat a patb tbrougb wbat 
aigbt otbarwiaa bava baan an unintelligible aasa. 

Natatial coata . According to Wood and Stapbena 
(1977), tba coata or aatariala for producing vidaodiaca ara 
very low, eonatituting only about five par cant of tbe total 
diac price, aa coaparad to tbe aatarial coata for producing 
vidaotapea, wbieb aake up 90 per cent of toul tape eoata. 

Bardwara coata . Bcbneider (197() pointa out tbat 
wbila an optiealvidaodiac player and color aonitor ($900) 



•et mf WMrsivt thao • 1< mi (M2S) or • m WW 
projector an) seratB, it U AOMtbtlMS Um ebtaptst of tiM 
. vIdM ^ayteek •jfttMS— • 9/4 ineh vid«oe«tsatt« player and 
MnitAfff for aifliplOf eoatina .about $1#500. Mao, 
■irsolibuhl (1975) rrguoa that hardwara coats should ba loss 
than the costs of coursowaro davalofaant baeausa of tha 
aspactad long lifo of aach of tha coaponanta of an 
intalllgant vldaodiac aystaa (vidaodiac playor* color 
■oaitory intaractiva keyboard » and ainieoaputet) • 

■aster inq and replication costs . According to Braon 
(1977), itoosts HVMO to produce the videodisc aaster and 
11 for each additional eopy* so that a run of 200 discs 
would raault in a cost per copy of tC* a run of 1*000 discs 
vould reduce the cost per copy to $2, etc. 

Ba^losaent oosts . Znoludad here are the costs of 
designing 9 author ing* and producing the interaediate aedia 
needed to aaster the final videodisc, including the eosU of 
the authoring hardware. Although this. is certainly one of 
the aost esp«ns£ve parts of videodise instruction » there are 
nonetheless offsetting fsctors. Beuston (1077), for 
esaiple, explains that it is possible to produce a broad 
array of inatruetional aateriala frca the authoring of a 
single, eoapletely original videodisc (that is, frca 
production involving new action and a till f raae seguenees) , 
thereby etthanoing the possibilities for a profitable return 
on inveataent. ' lirsehbiriil (197S) sugeaats that authoring 
eoata can be reduced by working firat with asistiag 
oeaputer-based oocKSfware. lenaion (Beuston, 1977) points 
out that the nuaber ef atill fraaea is a critical factor in 
developaent coats. While atill freae aequencea are acre 
espenaive to produce than action sequences, and therefore 
increase the production coats of vidaodiaes, the ff^t SSI 
hour (O f ^atruction raaains relatively constant Deoauee 
still craiMS increaae the length of instruction. Bennion 
re c oaae n ds that a cost analysis be conducted before 
authoring begins to deteraine the nuaber of still fraaes 
appropriate for a particular instructional sequence, and he 
provides a aodol for calculating that nuaber. 




interactive videodisc instruction psr student hour, which in 
effect, aaortiseo the high fisad developaent and production 
coats over the nuaber of copies of ths videodisc produced 
(that is, over the aarkat sisei , the nuaber of tiaes each of 
th ese discs is used, and the length of inatructioa available 
on the diac (that ia, the per cent of the diac devoted to 
still fraaes) . Bennion deaonatrates that "when acre than 
about IS to 20 per cent of the disc is devoted to still 
fraaea, the cost of instruction per hour is essentially 
constant* (Bauaton, 1977, p. 03). Banco there is no 
significant coat reduction to be gained by an 
sll-still-fraae disc, and aedia selection should be baaed on 
the need for action vs. still fraae sequences as well as the 
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tfMirtd UagUi of tiM inftruetloa. 

■q|iuilly# if mot mof, iipbrtont U th« faet that, 
whM tht nuBbor of vldooditeo producod is 1,000 or aoro 
and/or whon tho nwibor of ums incroasoo aubatantially abovo 
tiw aaaa par vidaodiae, than tha cost par atudaat bour la 
▼•ry iM (Baoaton, 1977, p. fl). For asamla 100 diaea aaeh 
uaad 100 tiaaa* or 10,000 diaca aaeh uaad ooea, raoolta in 
an boorly cost sar siodant of about $.75, nboroas 1*000 
discs oaeb oaad 100 tiMS» or 100,000 diaca aacb vsad ones* 
prodscas an hourly cost of lass thaa I. 101 

_ Op<rationa jmd naititananca . Wiila intalliffant 
vidaodise ayataM naad not be ooaaectad to a central 
precaaaing unit to bo "intalligont*" Birachbuhl (1977) 
anphaaisaa that tha eoata of aystau Baiataaaaea* 
oparationa* and prograa adaptation Cor an on-lina aystatt arc 
aubataatial. ■ouavar, both ha and Schaaidar (1970) aipaio 
that mputing costs can ba radocad by storing on tbs 
videodisc itsslf both iostrocUoaal saquaacas sad tbs 
ccavutar proffraaa aaodad to asaoata thoaa saquancaa, tharaby 
reducing the atorage and proeasoiag capacity required of a 
a in icoavQ tar • 

psnafita . Zn addition to the coat advaatagea 
realisaoie «aen videodiscs enjoy videapread diatribution and 
utilisation, Birachbtihl citea (1) lowered attrition ratea, 
(2) iaproved atudent vecfocaaaea, O) asviaga ia atudent and 
teacher tiae, aad (4) sariags ia the atudent-teacber ratio, 
aa benefits accruing fcca ooaputer-baaed inatruction. 

Learner Productivity 

Due to the capabilitiea for interactive, 
individualised instruction on videodisc ayataBs* learner 
productivity with auch aystaos should surpass that aoraslly 
obtained with hooka or aotioa pictarea* aad it abould equal 
or esceed that obtaiaed with CM ayataas. Moreover, th« use 
®' Wteas in coatiauing and ia-aervice or 

on-the-job education should aarkedly iaprove learaer 
productivity by eliaiaating tiae noraally spent travelling 
to the learning center. 

•eywd-gfuf ratjfin Cfpgl^|^^^gff 

MM MM^^^f^^M •^••^ *n research aad developaent fSr 
videodisc hardware includei (1) providing continuoua audio 
with atill fraaea and providing aultiple audio trackat (2) 
iaproving atorage of digital iafonaation on diac, allowing 
coaputer prograaa, for asaanle, to be atored directly on the 
videodisc for duapiag iato a aicroproceasor (which would 
th^n asecute the deairad inatructional saguence) $ aa wall ao 



«rMtly inercating th« ttorag* capacity of the disc becauaa 
of tba significant ecuprasaion of information poaaiblo witli 
aiffital atecagti. and (3| oatmitting both vidaodise M 
eoivutar-gattaratad grapliica on tha acM acraan. 

8oaa of thaaa capabilitiaa asiat airacdy. ror 
asaapla, Waatin^houaa Tachnical Training Oparationa is 
Baltiaora, Maryland, haa alraady anginaarad a ayatas vhicb 
atoraa digital inforaation and providaa continuoua audio 
with atill fraaaa, ae tiall as nuiltipla audio tracka. Za 
addition, oapabilltiaa availabla by intarfaciag ona or »ora 
of tba vyriad of poripbarala baing prodaead by a burgaoning 
eottaga Induatry incloda activation of tha ayataa by apaocb 
recognition and raaponaa by voica aynthaaia, inputting of 
▼iaual atiauli, and hard-copy printouta. tha poaaibilitiaa 
bara would appaar to bo liaitad only by ona'a iaaginaticnl 

^_It ia vary naaful to conaidor all of tha abova 
capabilitiaa in taraa of tha varioua vidaodiac ayataas 
ourranUy or aeon to ba availabla. Bundaraon and Copboll 
CWota 1) hava diatinguiohad fOur catagorioa of vidaodiso 
ayataaa, CI) conaoaar, (3) instructional/aducational or 
ccaaarcialr (3) lntalli«ant, and C4) aacood-ganaratioa 
intalliganti and thay hava daaeribad tha capabilitiaa of 
aaeh for diaplaying and controlling print, audioviaool 
aadia, and CM* Vithout an internal aiorcprocaaaor, tha 
oonauaar aodal (Nagnavoi) ia capabla of diaplaying all print 
and audioviaual aadia, including tuo audio traekai but 
control of tha randoa accaaa and of tba display aodaa Ca.f., 
uhathar atill or action, faat or slow, forward or ravarsa) 
ia all aanoal, aa ia ite liaitad branching capability, fba 
X/l Cinduatrial/adttcational) ayataa, which haa ita. own 
aicroprocaaaor, adda tha capability of prograaawd randce 
accaaa, control of diaplay aoda, and branching (which, 
howavar, ia otill liaitad to fiiad choice). Zt ia tha 
intelligant ayataa, which intarfacaa tha vidaodiac playar 
with an asternal aicrcprocaaaor, that allowa for truly 
intaraetiva inatructioai naaaly, anavor analyaia, itaa 
ganaration, acoring, racord kaaping, ate. fba 
aicromrocaaaor alao allowa tha production of aiapla cc«putar 
f rapbica. Tha capabilitiaa of aacond-ganaration intelligent 
ayateaa have already been deacribad above. 

Bennion (1174) and Birachbuhl (1»77) both describe a 
atill higher level of aopbistication in which the videodisc 

aatea ia conanected oa-iine te a centra? proceaaing unit, 
ereby greaUy enhaiiolng the aeaory and proceaaing 
capabilitiaa of the ayataa, although ayataa coate would 
increaae and ease of uae would decreaae becauaa the ayataa 
would no longer be atand-alone. To of faat these higher 
ccsaunaication eoata, Birachbuhl (1977) raccaaands a 
technique called "diatributive proceaaing* (p. 8€), in which 
aultiple ainiccaputera, each capable of aopporting nany 
teraioals, are cconacted to a large boat ccoputar. finally. 
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••nnion dmribtc tht addition of • aagmatie rood-rtoord 
lMad# and of an oiidt atrip to tha cantor # wuiaad portion of 
tiia diae "ao that a raeord eould ba sada of tha atratagy 
ttaad and aaavara givan* (p.. 3). fha oaida atrip ifoald lator 
bo raad and araaad for futoro uaa^ nhila tho raaulta nould 
ba aaalysod and printad oat for both otadant and taaohar to 
roviaw. 

Xa abort, intalligant vidaodiae ayataaa eoBbino tha 
viaual appaal of aotion pioturaa with tha capabilitiaa for 
intaraetiva, individual isad iaateuetion of traditiosal ClkX 
ayataaa and tha haightanad laaraar prodoetivity thct aaeh 
ayataaa produca* Mhila parhapa not yat aa eonvanlaat to uoa 
or diatributa aa hooka* vidaodiae ayataow alroa^ afford 
aignificant iaprovaaaata in oonYoniaaeo and ooat 09or 
oonvoBtional CAX ayataaa atpaoially alian aaad by largo 
nuBbara of laarnara. 



tlWIf^TIOIIS 



Vwo conanta anrfaea rapaatadly in tha litaratara 
concarning liaitationa of Tidaodiao ayataaa. Pirat* 
▼idaodiaea ara a raad-anly aaaory aadioB. aaaaing that oneo 
tha diae ia praaaad* it ean no lonear ba aodifiad. thia 
indicataa tha naad far an intoraadiata aothoring ayatan 
(aoeh aa an intaraotiva ▼idaotapa mtaal for daaigaingy 
avaloating, and raviaing iaatroetion bofora it ia prodoead 
OB diao in final fdm* Sacoady vidcadiao aaatariag ia aa 
aspanaiva proeoaa# ragoiriag high-irolaaa aalaa to aaka it 
truly eest-affaotiva. Baeaoaa vidaodiaea ara aot arraaabla 
and ara diffieolt to comr (unlika vidaotapaa)* eonauaaro 
vill not ba abla to aaka a boaa racording of ooa, ahioh aay 
ba a ^liaitation for conauaara but will andoubtadly ba a 
raliaf to prodyeara. 



SSS9SSX 



Tha intalligant vidaodiae ayataa ia oadoobtadly tha 
aoat powarful aduoational tool to bo davalopad aineo tha 
Outanbarg praaa (if not ainea tha davalopaant of aan 
hiaaalfU. Ita aadia eapabilitiaai atoraga oapabilitiaoi 
aotivatioaal oapabilitiaat aaaa of oaa^ aaiotana^'-ay 
diatribution# and raplicatioai potontial ooat advantagaat 
laarnar produotivlty advaatagaai aad liialy 
aaeond-ganaratioa capabilitiaa all indicate that vidoodiaca 
aay brino about tho kind of ehanga ia adoeation that 
noCoraack^a ahaat coabiaa brought about in agriculture* Zn 
Baanion'a wordai 
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■o other intecaetU* iostruetienal tysUii that 
PKOvMm aotion, color oad audio io eapablo of 
oporatiM at ooeb low coat. Tho fl««»iH? 
•oMuliSg •«« location plua^ tho hjsh qualig o£ 
inatriietioB and low coat por boor that appaar to bo 
roalisablo with tho intorootivo vidoodiae ayatoa aay 
pomit thU M« tochftology to bavo a «roat up««t oa 
tho odttcatiooal OBvironooat ia tho aoar £oturo* 
jatbough tbo low coot ia attraeti^ , tho produetioa 
of bioh ^lity iotoeactivo couraovaro ia aaeoatial 
for ultiMto aeeoptanco and aoeooaa of tbo noo 
approaeh to iaatroction." (8oooton« 1977« p. 85). 

» 

M vaa BaBtioBod abova, iBatroetioBol acioBeo--aBd 
OBly iBBtriictiooal aciooco— caa prorida tho haovlodfo 
Boeoaaary to prodoco tho hioh-«oality, Jjt«'*;5iT; 
cooraowaca that U oaaoBtUl for vidoodiaca to oebioyo thoir 

SotoBtial iB oducatiOB. fho Boit aoctioB of thia papor 
oacribao com racoat dovolmaBta ia iaatruetional •eionoo 
that havo inortaot ioplicationa, not OBly for tho doai«B of 
couraowaraTbut alao for doai«B of aof tvara aod bacdvaro for 
iBtolligoBt vidoodiao ayatoaa. 
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nmoetianL ocxBiicit 
mn or m A0 



A consistent thsM of aueb of tbo literatero sbout 
vidsodise spplieations for instruction has boon tbo oood for 
«oll-dosi0nod course aaterislo. In ordor fbr a tool to work 
offoetiToly, it mist bo usod by obo obo bao a good 
undorstending of aotbods (or toebniquos# or procodoros) for 
using tbat tool. In a similar way, «o boliovo strongly tbat 
tbo oUy way te roaXiio tbo troMndoos potential of 
▼idoodises as an instructional tool is tbrougb a tboroogb 
undotstanding of Mtbods of instruction— tboir of focte under 
all kinds of conditions Ci*o.« for all kinds of studonto and 
all kinds of subject Mttor) and tbo bases for proscribing 
tbeir optinal use. focb knotrledge about aetbods of 
instruction is tbo concern of tbo field called Instructional 
Science (see e.g., Gallagber, lf79t leif, 1978t Beigelutb, 
Bunderson, i Nerrill, li78), and tbis knowledge bas been 
accuBulated in tbo font of principles* aodolsy and tbeorios 
of instruction. 

Zn ite infancy^ instructional science focused aainly 
on very general and vague sotbod variables^ sucb as 
discovery vs. espository* lectere vs. discussion* and 
inductive vs. deductive aetbods. ■ovever* tbo resulte of 
sucb investigatioBS uero bigbly inconsistent* priMriiy 
because tbere was acre variation witbin eacb type of aetbod 
tban between different types of aetbods— e.g.* two discovery 
aetbods were likely te differ acre tban a discovery and an 
expository aetbod differed. 

As a result* instructional sclent iste soon began, to 
devote eost of tbeir efforte to analysing aetbods of 
instruction into acre eleaentery ce^pononte and to 
investigatiMi tbo effecto of eacb sucb "strategy eoaponent* 
under fairly controlled conditions, rrea tbese efforte baa 
been generated a considerable body of pieceaeel 
knowledge— isolated principles of instruction— and tbeso 
principles were found to be bigbly reliable (see Pleaiiig ft 
Levie* 1977* for an escellent snaaary of aany aueb 

Srinciolos). Tbis focus in inotruetional science (on 
nvestigating very precise* eleaentery* strategy coapdnente) 
bas been an iaoortant phase in tbo developaeat of tbe field* 
but tbe resulting knowledoe bas been too pieoeaeal to bo 
very useful to aos^ instructional developers. 

Conseguently* seae instructional seiontiste are now 
recognising tbe need to devote tbeir eff6rte to intogratiag 
a substential aaoont of osisting knowledge (and to estending 
tbat knowledge where iaportant gaps are found) inte aodels 
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of inttruetlon whieh tf optiMl for ?! 

•UMMcy of iOM rocont notk thot hoo be«n dooo oly^ .^IIIS 

of intolXiaont viaooAloe bord«Mr« ood ooftiioco* oo noii m 
for ttao dooten of offoetlvo <»S£»r^f;, .SL^J^^^iS ff 
intolligont videodioe oyofccs. toeli ii«lieotiono will bo 
dioeooocd lator ia tbU popor. 

Ibtro oco ot looot ti» aojor . WJ, *S*S 
coMidorotiOBSt <1) iitcco eoBoidorotiono, ^H^JS^^^ 
toaebioa o oingXa iHmi (oaeb oo tb« «oo of oiooploo M 
praetiS)! ■gTn' nacro obooldorotioaot obicb opply «o tba 
SSblS of awr ?S&d Ido^ (ooob •••Woactgwd 

bio aaaoeiatoa baooa to %*I*Jiii2 
kaovlodoa Oboot idcro dooifa f^^^li^t^^^^JSSl 

aiUtiao kaovlodgo ^oboot Mcro dooim «;»;IS5RSi *haSi 
■aay relatod idoool ioto tbroo aodolo of inotroetioa. mooo 
Sffiu? Slli^ prooorl^ for 2S5!l.'^;JE2 



rofarrod to oo tbo,flS&SSiSdSfi ISttSLM^SaHWi^fca^SiS 
two ooU of oodolo oro prttortiy coocoraoo viu avrotog&oa 
to optteiM toooffoetivoaaoo aaS affioioaoy of tnatrootioa 
(al^ogb too tioborotioo tbaory dofotoa a oodoroto jDOoot 
of ottoatiOB to MtiYotiOBOl ooaoldocotioao). riMl^Y' 
^boot too yoara ago, S.i. Ullor and "o aoooolatoa bojaa to 
iatoorato wiOb of tbo oaiotias kaovlodgo about tbo 
iSg;;g>«i dootflS of iaatruotioB on botb tba aiero and 
.^Sraa gd aia aroaUll to pcaltalnary atogoa 



of dovalopM^t bat obow graat proolro tor too dloctollg. 
fbooa tbroo oato of laotroetlonal aodala ara briafXy 
deaeribad balow. 

\ 

% 

tbff coBPonaat Diapliy fbgaat 

Harrill'a Oo^poaaat Moplav ffbaory 

proaat NarrUl, lalfaXatb, i »»»^» J^^^L'^KH^XJiSSfSJS • 
Seboldt, i Hood, xBl) U totoadod for oognftlvo objoctivoj. 
Xt to o praaerlptiva tboory tbot to oo^iood ol CX) oi| 
ModaXa of laotrttettoB, oaOb of abtob eoo bo oood to varyM 
Soaraoo of rtobnooo, oad (2} o mtooo jqaSa ^ HWgg™ 
tooaa^MdoXa on tba baato of tba klarorc^ttoo Obooao 
T^mnSS. fba dagrao of rtobaooo of too oodaX to tboa 
praaeribad on tbo booto of tbo diff icaXty of tbo objoottoo 
to raXattoa to toa abiXlty XovoX of tto otodoato^ 

lacb of tba ato oodaXa of inatruetion intogrataa 
toowXadga about bow to opttoiaa Xnatrocttoa for oaa of aia 
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ktx* of ol4Mti«M tot •iWJir" 



ol»SMtWM that rMttir* r«cai jf S^fifi? J9i)SP&jSL 
MMM) Md thM that i««alM rmll ^ gW£M ITIff y*g 

rSif ftrSt iMtcoetioMl Mdol to cptlaiso looroing at ttot 
lovol of oogoitlvo »cootooiai* 

for tbo mt ootM fciaa of obSooti^fo— mlfiaf • 
VSmiti^ throo «iJor ot fotogr oy Stl SKia 

meh thO SUtMOOt Of • prteOWlO OC 



■Sold b« agftw— t ttoa Mek athw to M,nar.«*>s 
StadiSt to tII^^ «»o«tor to Uw >m1 mUi ua Mr 

MporoM OBd^M rotbtr tlwo ri» togtthor im • 
oentianoiio ^oto pMoa«o. 



DUplay llitoryU toltttioo to tbo proMtj; JJ.iS^lgSJS 
difitroBooi «Km9 itydoott. U rogoiroo mo bctof otii floot 
traiaiM to CD tiM Mtoco of ooeb otcatonr ^^''f^T^JiS^ 
f 21 S oov in iSioii ooek ooopohont ImIm tlM otoaont to 
loom Ci.r! tS SSimiT^o «l«Sffoiit HoA of Umtat 
pTSutai: Mtk kooolodm, tte otodoot im mil •9^^ 
to pick and «boooo ttm^Twmm'^tmi 
CprlaarUy tbo ooaorality, tl»!«Ma^' 
ittaal to Mko hU or hoc ova optlaal im 
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instrttction for som ttiidmts and •^•rbal" instruQtloa for 
otiiors, both rtproMoUtieiw ohoold bo m4o availablo to all 
•todonta. at U alio likoly that tho vast aajority of* 
atodonta aro not atcietly vorbal or atrict:.y viaual and can 
thoroforo bonofit frott having both av«ilablo.) 

Xb ordor to- Ineroaao tho riehaoaa of thia aodol* ^ 
nuabor of iaataneoa and practieo itam eoald bo ineroaaod. 
Xb additiOBf oach of tho throo aajor atratogy coopoooBts 
(goBorality, oxanploa, and practico) could bo oariehad with 
aoch aoeoodary atratogy eoaponoBta aa (1) an^altornsuvf 
reoroaoBtatioa (o.g.# a diagraa* picturo, or flov chartfi 
inS — «l an attotttioB-focuaiBg dovico (o.g.^ andorlioiBg, 
oiplodad diagram, or comob orrora). Tho riehaat voraioa 
of thia Mdol vovld iaelodo a largo ttunbor of oxaavloa and 
praetieo itiM, aa mil aa both of tho aoooadary atratogy 
coiVOBOBto doaoribod abovo (ploa mo that havo not baoA 
■oatioBOd haro). for aa idoa or objoetivo that ia oaty in 
rolatiOB to atodoBt ability, hooovor, tho goaarality aloao 
sight aof f ico* 

Ihia OBO iaatcuetiottal aodol alOBo froa tho OoavoBoht 
Display Thaory iacorporatos work by BruBoc (altoriiativs 
raproaoBUtiOBS, oapaoially osaotivo, ieosio, asd ayHboliel 
Glaaor and ' " " ^ 




and oxasploa), loth! 

ondor tho robrie — ^--vs-r- - ^ 

(ahaping is tho fom of progrossioa of difficulty, and ovort 
roapoBBos is tho fors of praetieo), lolhavy (faodbaok for 
practico), eroppor (rospooao aodos asd atisnlos 
charaetoriaties), lors (infOraatiOB aappiao for •oparatiaa 
asd laboliag atratogy eospoaoata), Rarkol, Marrill* aod 
Elauaaaior fatratagios for toachiog eoBcapta, aapacUlly 
iastoBco divorgoBOO— osasDlos asd praetieo itaos as 
difforoBt aa posaiblo frSa oach other— and "aatehad* ot 
"eloao-ia* aoBOsasploa'— inataBcea vhich doBoaatrato eoasoa 
errors, spocifieally mrorgoBaralisatiOB ia tho ease of 
coBCopt loaraiag), to aaatios just a few of the aost 
proaiBOBt paoplo shoaa work is iatagratod iato thia ens 
aodol. Tho iaflaoBoo of tho prose loaraiag people 
(oapaeially Bothkopf and rraae), tho loarBiaa tasoaoay 
people (especially Oagno and Blooa) , aad the atruetore of 
aeaory people (oapeeially liataeh aad Voraaa) is also 
readily apparaat xb the decivation of the five kinds of 
objectives baaed on d^fferaat levels of eogBitive Processing 
(iBclodlng both etorage aod retrieval). Although tho 
Coapotteat Diaplay Theory iateerates aoch existiag kaovledfOt 
1% ijs «xeo iaportaat to poiat out that it ia ceaprissd of « 
coBSiderable aaooat of *Bew" kaovledge uhioh vas develepsi 
by Nor rill as he eaoouBtcrad gaps ia the oiistiBg knevledgot 
aad uhich vas needed to fora such an integrative and 
ooapleta set of aodels for different kinds of cognitive 
0b1«<3tivee. The claaaification of objectives accordina to 
Mth content type and behavior level ia one auch iBBOVstioa. 
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Xt is vory tfi£ficisXt to do jottie* in tueb short 
spsoo to tn instcuetionsl thoory that oynthssisoo so BttOh* 
knovlsdft about loamiiig and instruotion* ror aoso 
iiifonuitioa# tha raadac is cofarcad to Morrill (in prassi* 
Marrill, aaivalatli, and raost (1179), and Marrill, Biebards, 
SebBidt, and Haed (1977K fbo individaal stratasy 
easponants in oaeb aadol bavo nndorgono eonsidocabla 
aaplrioal tasting in eontrollad sottings. Ibis boftr of 
rasaareb bas shown signifieant diffacaneas for all of uoso 
stratagy eoapononta (saa Narcill* (Xtsan* ft Coldaway* 197C« 
for a roviow)* Bowovor* do rosaareb bas baon dona to tost 
oach nbola nodal to dotomino tha ralativo inportanoo and 
tha intaractiva and duplieativa af facta of aaeb of tbo 
stratagy eonponants coapr isiag oaeb of tbosa six aodols. 



Tbm llaboration Thaory of Inatrmction 

fbo laigaltithHiarrill llaboration Yboory of 
Znstroetion (Moigaluth, 1979i Maigolotb, 19f0f Baigalotb* 

Narrill* Ittlson, ft flpillar* in pcassi ■sigolutb ft Mgars* 

_ . _ . .... ^ 



19901 laigaltttb ft ttoia* in praosl is also intandad for 
oognitiva oblaetivas. It is a sroseciptivo thoory that «M 
davolopad to intagrata osisting Inovlodgo Oboot aaero dosig* 
considorations (for aaay ralatad topieal* b«t it 
eooaidorably oxtonds that snovladga lAara daf ieianeios wero 
foond* Xt is a aajor attanpt to «sa both an analysis of tbo 
strnetora of knowlodgo and an ondorstanding of cegnitiva 
prooaasas and loarning ..tbaorias to dovalop stratagias for 
solaeting* aaquaneing* synthositing# . and aunrisino tbo 
topica in a eoorsc* Xt ststas that* if oogaitivo 
inotraetiOB is dosignad aecerdiag to tbo appropriato nodal* 
than that instruetion will rasvlt in iiprovad lavals of 
aehiav«MMnt« syntbasis* ratontioa* transfor9 and notivation* 

Host ittstruetional dasign asparta bava baon using m 
biararebieal taak analysis prooadura basad on eagna*« 
euBUlativo laarning tbaory. But tbo biorarobieal* laarniM 




of "oMMilativa laarning* is only oao of fofffrt M^Ma§i 
SS. ffinWTy ^WP^W SSSStiSSft* Anoiior mt^^TSOF^ 
eognitivo loarning precoss is sebsna thoory and its 
pradaeossor» sobsusption thoory* fba fomation of stabla 
eognitiva struoturas through sueossiva diffarantiation bas 
baan largaly ignorod in ourront inakruetional practieo* in 
spits of tbo aonuBontal pionaaring work of lUiaibal. 

tbo olftboration tbaory intogratos both of tbosa aajor 
hinds of oognitiva loarning p r o e a sss s and all four mt^ot 
kinds of knovlodga atrueturao into 
instruetion* xt alao bas a s»staa foi 
•odols on tbo basis of tha giais for! 
instruetion* Ooala ara elasaifiad as to throo typos* and 
osob typo raguiras tha foraation Of a diffarant typo of 

RIC ■ , • If 




Mfnitivt iitsuetore to •Pttalst •clii«v««»iit of that tjfpo ot 

ooMr«l-to-dtUiM) oooatooo U «oo« to «JtJ"*J* «• 
tecMtlon of otablt oogStivo Jk^'^SESliJSiSS' %rl2 

attention to infocMtion procosning tbooty and to 
euanlativo Saory of loacaing. Oftlik« ^ *^"r^J*f5*2 
Tboory'a aoSSa; ooly ono of thaao thcoo oodola oouia bo 

oaad foe any givon oouraa* 



opae 



In all Uirao Mdola, tte inatcnotion bagina vitb a 
,„ial kind of ovorviav ubieb (1) ia derivad on tho baais 
• ^i»wl^ kind knovladga atcootora and (2) apitoaiaao 
that knowXa^a atroetoca rathar than aoMiariaiiig tba ooucao 
contant. (^teitooitiog* aaana psovidiag gooocoto axaaplaa 
laI pcaetieo itaM« aa wall aa ganaraiiuaa, for a fav 
fvttdaaantal and bigbly rapraaaaUtivo tapioa, lAacaaa 
"aoBMriting* aaana providing only abattac t ganaralitioo fot - 
all Mjor tapiea.) Ibaa tba ufiSSffilMi proeaoda to add 
Stall or ooBploiity in *layora* aeroaa tba antira braadtb 
of tho ooorao eontantf ono layor at a tiM» ontil tha 
daairad laval of dotail or ooaplasity ia caaehad. Uarning 
praraquiaitaa ara introduead only aa thoy baeooa naeaaaary 
within yach ^ayar » 

Baoh aodal ia adioatad in oorta'in oaya to aako it 
appropriata for tba ability laval of tbo otadaota aad tto 
eaSiploiity or dUfioalty of tba oantaat. Pac laatanear tbo 
aooaot of aatarial batvaan raviaw-aad-eyntbaaia ooaoaaonto 
ia adjuatad to pcodoea aa "optiaal laaming load** abieb 
▼ariaa aeoording to tba diffionlty laval of tbo eontant in 
rolation to tba ability laval of tba atndanta. Conaidarabla 
daUil haa baan vorkad aut on tba natora of aaeh aodal* and 
avan on tha prooadocoa for doaigning iaatrootioa aooordiog 
to oaeb nodal (aaa tba abova^rofaronead papava). ^ 

C • .A. 

Metivational JHf^ SH Iftatroetion 

Xn addition to tbaaa two inatruetional tbaoriaa# 
valuabla work hat baan doaa raeantly on tho notivational 
daaign of inatrisetion Ci*a.{ on praaeriptiona for tbo 
iaprovanant of tba natiTrating obaraetoriatiea of 
iiStrootion). John Xallar*a <lf79) afforta to dovalop » 
doaeriptivo th^iory of notivatioa^^aa ^it ralataa to 
inatruotion and parfomanea aro alobly . .latagrativo and 
innovativo. fbU work oyntbaaiaao knoaladga aboat. 
notivation froo tbo f-'H tnum of tbaaratioal traditiona* 
i.a.# fron pura babavioral to para bunaniatie. On tba noat 
gaoeral laval* Iallar*a tbaory poatalataa that nativation ia 
a fuBotioB of paraan variablaa aad oaviraonaat variablaa. 
Vharaforo* it dreva on onviroanaotal tby r iaa oonprlaad of 
oonditioning prineiplaa aM pbwla&ogleaiiy baaad drivaai on 

.dfSSlSi poaUata a foadaoantally f raa aiill 

aiS^of nStivatioai and on msUk lo^oina jteSuSft 

Mtaaan a paraonlnd tho 



look at tba intaraetiona bataaan a paraon 



thMfy, OMttitlvt «toMMM tMfff • tow ^ «^5i» 
rafftcMOis Cof aU tit «b0Vt ttMMlMl • 



into tetHMUv* Mi toMWfttiv* lipek m • ^f^iH 

aMtMt toi&tofUMM tot tof tcMttoMl •Bto«ttotot^>«fc 
tor to^toktai It #m stM tofttor. tar tommai 
.*J:»wftL. te^ftkl «akiMttoLl tostoii 3 tostcMttoB 



wMerlfttoM tor tto .■jUwittoMl tosto; 
fitliwr to fTMl Mi if totMTCttoi toM 

M tto tt rtW f l tl M tln i f f tot to wi M i f 
flM mMfflfttoM tottoiaaMtijwtoitot itv 
tMtttott ttto i tto >» toe 



*^tf tottnettoi; fliek 



fcttMiW MB 

toM# tolltf'B tCtotts tft Mtttu- 

«mto» totpirativt tostitottoMl Mitit to toti 



to tkto MttteB «t .litft^ i tt orto ti - . 
itvtltpMito to iMtffwttoMl t tlMOt to tt toirt toptrtttt 
toBlteSttoM toff Ito ittifB •€ ct Mt tw t ftt toft»tfft» 
USSmf tw tottlltowt vlittitoo tif t«M. «to £uy|||^ 
liMlty Itoory tottf fttte 
MtoS^ MiBr tCtof tivB a 




litis* tto Mtt tof»»tMt 
ftMfftlitr* tMMlttt tiii pctettotf 
ttfftttnr u oMotitto nM IttfMff 



Pt tfifftofttt MitlSi 

Vfftttrtott tto ott tf a ftMi 

tt vtli iioMi itf y ttfftttfy _ — z-iM^-^ti^^u^ 
otatfftti* tM totiifclni • stoflt titt ut tto Mltetttoa 

tlitoh ttUtot Cll t MMnptivt^MMMt toff ^i^i^.^ 

Mto 8tra«t«ff« ^•9mntt <}> ojyffty ^. figgfriS 

vitlito ftffta of Itot aato ststetafft* M 



■■■uitTiif utttti vitlito ftffto Of tMt wuM •w«raff«f M 
ciTSiittoMl ttttttfy u HMitiito ^tt wMlio tot •>Sf«^« 

amUtm of toatffvotto* wm totofflM. nu Mffk tfiltot to 
bolli tto atoto «i mmn tottto of tottrtettoa. it to 
litoly ttot .ottoff totifffativo of toffto toft tott Mto to 
ttoM tfftM, tai aaitStaily atoUaff tottaffatita ofttota 
tava toM totttotti to aaal attoff arata^ ^^*!!i'S!!^ 
MtoaM M Mito MiMttoa, atoatottoa aai 9«^' 
It atffataitoat aai tatafftol itotofaM. 
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FACTOM XnnifflM IWMWCfflQB Of 



■cMii ami oMiffMU tte m f^t • that it 

tMk ftff feotfes t» bMM M iBtairal fwrt mi Mtotf witii 
tte fMt iijiiM vitlito «Uah MwrltlM (St fMursI ani 
DWirtin (it ytMSI HiPi aolilmi pw^'ifcU sum* fet 
iM i i ii fcaflilMllv iMi *iM MM aajtr fciMtn vitu 

catM tf iwltSBWt •€ 




vltli m 

tMf ittMlU Mi irttH M llMlt iMMMMtabU 

itiHiMi M aiSM ttetff MMtl ly itftltja i 



MMM (mlMi MM MU Mfl Ml 

iSuailr IMS thM • iMai«;« 



wittUa 

ilflMUy* BtaM' aSYYl aitM taiiajaita 




alalia fcaUM liMtUlai tar atarya— aaaMraai vita 

itlaal Ma 



liawtliart ooniaHi m a at Itleal Ma la tte Uak aC 
fclfl i-iaalltf iia tMMi a* aai aaala 

iMB a iapM tar Mcm lalaac Mtltiai] 
«Mued Tan!iMlMln |l laaatatioa li 
iMU Da^ Aa H M M MallaA \m tiarcom 
of food OMpatarHMaai MtarUl la Um mSm abate 

off aaa^atMa" Cy. til aai 




taMMflM aMta* Mffkatlaf aMta (af tcyiat ta 
MMtrata a traaMatai ai«Mtlaaal MrkatI* yaai aaaagMMt 
ly faiatal fMiiai hmbIm (aUali vltliivM aafpa't jMt m 
1. aai 0 taaM ara tattlaf aaiaf aai bafaM thata la m 
aiafMta Mffeat far aoaMiaUt fail lain ta to taka mm 
aappMtl* aai aatlWflM afiMU by iailviiaala ratbar tbM 
taaM aM ail aatilaai by MaM m M>tiMiM aapMta of tba 
ooafaanara ycabiM* fbo atbar aapMta of tba yrablM 
ai iK taaai by tbla r^yar iaaiaiat i| iaak af apylleatlM of 
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euccMt toevl«a«t atovt iMtrvetlMMl m« 8) tiM mnii 

fmr tlM tetlMc ««v«l«|Mat of iattf tatifo «■! Boamht—if 
I— f rant liwiil aDdAlai 



h C«UUi 



fMtl 
tiMl 



LUOI «i wiSM Men 4 



yofaul— fitllf iit«i«M wMfe 



„ jummmn ItulmiMH m ttolr tMi 




•MtlM aff cms fiftc. 



vitH «lMt iMi Mils •mmtm^' 
1m eosts of oyoioUM Mt 

StotllMI Moll IWOCMt 
ftoUOM 000 Oil feo oolooi. 
• oco «loeooooi la tl» flail 
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NEW HORIZONS; 
SOLUTIONS TO INHIBITING FACTORS 



Braun (1977) describes ways in which minicomputers 
have significantly alleviated problems associated with 
system reliability, teacher preparations, cost, and size; 
and frther, he advocates the formation of a consumers 
union for educators which would protect consumers against 
the competing claims of the various manufacturers in this 
burgeoning industry. Moreover, he recommends a careful 
study of the language needs of computer-based courseware. 
This would serve, among other things, to identify the 
educational applications for which each of the several 
available languages is best suited, and it would suggest 
ways to maximise the transferability of courseware from one 
system to another. 

This leaves the courseware problem as the greatest 
state-of-the-art problem to be overcome to enable 
intelligent videodisc systems to realize their tremendous 
potential for improving education. Three sets of 
recommendations related to the courseware problem are 
presented below: (1) recommendations for making better use 
of present knowledge about instructional design, (2) 
recommendations for the further development of knowledge 
about instructional design, and (3) recommendations for the 
design of hardware and software that will most facilitate 
student use of high-quality coucseware. 



Reccmmendations for Making Better 
Use of our Present Knowledge 



Braun (1977) recommends a two-stage approach to 
courseware development in which support should be provided 
for courseware development teams to produc e from scratch, 
while at the same time supporting the identification, 
evaluation, and improvement of already existing educational 
mat erial s. With respect to production from scratch, it is 
recommenced that funding agencies provide the resources for 
developing the first stock of educational videodiscs and 
that they provide those resources only to development teams 
that include instructional design expects as well as subject 
matter experts and media production experts. Without such 
funding, it is unlikely that the private sector will risk 
the relatively largf* amount of investment necessary, 
considering that (1) the size of the market is unknown and 
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Finally* Braun (1977) calls for the estAblishnent of 
a clearinghouse which would collect and distribute both, 
courseware and information about progran updates to 
teachers, to facilitate use of such Materials. 



RecoBBBendatione for the Further Developwent 
of Instructional Science 



Although present knowledge about instructional design 
is sufficient to allow significant inproveaents in the 
quality of educational aaterials, that knowledge is far frosi 
coapletei and instructional science is far from realising 
its potential for iaproving the quality of courseware. 
Znasauch as videodiscs now offer for the first tiae the 
capability of efficiently integrating print, audiovisual 
displays, and interactive coaputer-based instruction within 
a single learning sequence, nodels of instruction that 
prescribe how to intersperse and integrate such delivery 
■odes are now necessary. The nost significant inplication 
of videodiscs for the further development of instructional 
science is the need for instructional scientists to 
integrate the aultitude of existing strategies and narrow 
Bodels of instruction from diverse areas into aore 
comprehensive aodels. 

Instructional strategies aay be understood to include 
strategies for (1) organising, (2) delivering, and (3) 
aanaging instruction. All three of these classes of 
strategies are applicable to learning outcomes in any of the 
cognitive, affective, and psychomotor domains. The 
synthesis or integration of instructional strategies implied 
by videodisc tehcnology needs to proceed at two 
levels— within and aaong these three classes of strategies. 



Synthesis Within a Strategy Type 

As was indicated above, Merrill's Component Display 
Theory and the Reigeluth-Nerrill Elaboration Theory serve as 
examples of synthesis within a strategy type, namely, 
organisational} and in fact these two theories are 
themselves being combined to provide a single basic 
organisational aodel. Similar efforts ai^e being, and must 
continue to be, made within the other strategy types. 
Keller, for example, has been developing integrated models 
for the motivational design of instruction (see above). 
Other areas needing similar attention include media 
selection, management of instruction (e.g., Isarner 
control) , simulation and gaming, and tutorial dialogue. 




fcK... ? MCh Of th«ae strategy types, it seeas likely 

SJii! *.f®f* "??f"J will be to develop a few basic 

^S^' ^^^^ broad applicability (although 

w *® ■•lo' type of strategy) . Perhaps thera 

II?S ^Sl^,* -<*Ponant Model" (a aodel which is integrated 
With other co^Mnent Models to form a "basic «odel*) for 
r!!fL?f.! aiiall ni«ber of objactivea, as is the case for tha 
oJSJ2IlJ SiJ'^J'y. Or perhaps there would be a 

coaponent aodel for each of a saall nunber of conditions, 
auch aa typas of atudants or typea of content or types of 
constraints. Than, for any given application of a coaponeht 
■odel (in developing instruction for a videodisc), that 
aodel would be adjusted— priaarily by adding appropriate 
atrategy coaponents— on the basis of specific factors that 
called for aodifications in order to optiaise the desired 
outcoaes under the specific educational conditions. 
Ji^'fl^^r ^* prescriptions for when and how to aake such 
adjuataents would accoapany each aodel. In addition, all of 
the coaponent aodels within a particular strategy type could 
5? fcu Si*'^**** ■ single basic aodel, as is being done 

with The Coaponent Display and SliEoration Theories. 



Synthesis aaon^ Strategy Typea 

addition to synthesis within each type of 
strategy, attention aust also be focused on synthesis among 

Jill. ^ ^■^"J?? li»^*ly that this will 

il4 J®"! ^ <>«YSloping aeta-models . one (or a few) for 

!S?^ I"^, ®' '^'^ <««9.» intellectual developaent, 

attitude developaent, social developaent, motor 
developaent). Bach aeta-model would prescribe ways in which 
the various basic "area aodels" (i.e., aodels within a 
liJ? ? ®' "area") should be combined for 

optimising tha desired outcomes. Such meta-models would 
have to make provision for diverse goals (within the major 
!- ^ J9?^ i^** •PPlias to) and diverse conditions (such 
■tu««nt8, types of content, and types of 
constraints). For instance, there might be different 
meta-aodals for teaching students how to apply principlea 
21:. S5!S?*"S 5?" *® <Si«covar prineiplesi and a single 

meta-aodel for teaching thea how to discover principles aay 
provide different prescriptions for 8-year-olds vs. for 

IVLltl !"*:w ®' «or physics principles vs. for principles 
-i^lated to the critical analysis of literature, or for 

.^uations where discussion groups will be an iaportant part 
r,t Che instruction vs. situations where the instruction aust 
:}.■ 3tand-alona. 

J?*?' certain—that to meet the need to 
7 fi9b-quality courseware for videodiscs, 

instructional science must provide more comprehensive and 
integrated models of instruction. Hence, our major 



JSr^*™^!! l"«*"ctlon.X seientists devote aoie 



Reco— ndatloni for Inf lllgent 
Vld«odt«c Sytem Daslqn 

Curimt dmlopMnts in instructional scienea 
indicsta savaral important charactariatics that ahoald ba 
incorporatad into tba dasign of hardwara and aoftwara for 
intalligant vidaodiac ayataas, in ordar to boat iaplaMnt 
hiob-quality eoursawara. On tha baaia of tba instructional 
■odala and thaoriaa aumarisad aarlier, Pigura 1 shows a 
liypothatical saquanca that a laarnar aight follow on a 
vidaodiac systSM. Tha following ia a briaf but fairly 
tachaical asplanation of aach atap in that saguanca. 
Raadara who ara naw to thasa idaaa aay wiah to akip to 
"Bardwara and Softwara RacowMndationa' balow. 



Znsart figura 1 about hara 



{fiSSfi* lagging on with a naaa or identification 
nuabar wouaq autoaatically accaaa racorda of that laarnar* a 
abilitiaa, cogaitiva atyla, and pravioua work* which would 
ba uaad by tha ayataa to individual isa tha iaatruction. In 
tha easa of a hoaa systaa, that inforaauion would ba a tor ad 
in tha systaa*a aicrocoaputar. In tha casa of a school 
systaa, it would ba atorad in a connactad ainicoaiputar. 
Xnforaation about tha laarnar 'a abilitiaa and cognitiva 
atyla would ba incorporatad aainly in tha "advisor" 
racoaaandations (daacribad balow), wharaaa inforaation about 
hia or bar pravious work would ba raflactad in tha aanus 
(daacribad balow). 



Is. Salact a couraa froa tha coursa aanu . Tha couraa 
aanu woulcl oa abown autoaatically aa aoon aa a laarnar 
loggad on. Zt would probably ba taxonoaic^ with a nuabar of 
lavala. Por axaapla, tha top laval, which would ba 
diaplayad firat, aight hava auch antriaa aa acianca, 
sociology, history, psychology, litaratura, ate. Aftar 
aalacting ona, a*g., "acianca," a breakdown of scianca 
coursaa would au'4;oaati«alXy ba displayed, such aa physics, 
ci^aaiatry, biology, astronoay, aarth acianca, ate. For a 
^C''na ayataa, tha couraa aanu aight ba on hard copy, and tha 
^. :rnar would go to tha public library or achool library to 
I out tha diae that eorraspondad to tha daairad couraa. 
a achool aystaa, thia aanu would ba stored in tha 
. .^etad ainicoaputer, but the learner would still have to 
ti.^i'. go and pick out the appropriate diac. Couraea already 
c;.»]pleted by the student would be so indicated on the aenu. 
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Is. Rt^fw M — onq*get expandgd epitome of seta 
elreedy coapleted . After the learner haa decided on a 
course and secured the appropriate disc* that disc would 
then stttoMtically present a special review oi! the najor 
units of content which that learner has already Mastered, 
lessons are desighed such that each is an elaborat-ion of a 
■ore general or nore siaple version of fundaaen' lly the 
sa«e content (see the description of elaboratio theory 
above) • A m of lessons is defined as any one leu jon plua 
all of tbe~essons that coaprise the first vwel of 
elaboration of it (aee Figure 2). Bach tiae a learner 
enters a course » the eye tea will autoaatically present a 
special review (or expanded epitoae) of each set that the 
learner has coapleted (i.e., each set for which all lessons 
in that set have been coapleted). While the aajor purpose 
of this review is to help the learner to decide which new 
lesson would aost interest hia or her, it also serves to 
effect periodic review of previously learned content and to 
reaind the learner of the aeaningful context of the 
to-be-learned content. 



Insert Figure 2 about here 



Iav ^•^•^fc £ la««on froa the lesson aenu . After the 
learner^as coapleted the aaoag-set revlew7 the aenu is 
autoaatically displayed, again taxonoaically. First, 
elligible sets are listed by level (see Figure 2). A set is 
elligible only if it has alreedy been initieted— that is, 
only if its top lesson haa been successfully coapleted (as 
part of the nest aost general or siapla set). Second, after 
the learner baa selected an elligible set, the systea 
autoaatically displays the lessons (within that set) which 
have not yet been coapleted. Another aenu function could 
indicate which lessons have been coapleted as well as which 
ones have not. 

1& '•yiw g within-set expanded epitoae of lessons 
already coapleted . Kikmt ihe learner has decided on a 
aesson* cnisystea would autoaatically present a special 
review of the content which that learner has already 
aastered within the set of lessons of which that lesson is a 
part. Ibis review is an expanded epitoae siailar to the one 
for whole sets (see step 3 above), except that the content 
froa unfinished sets hes not yat been integrated into it. 
Zt is a review because this saae expanded epitoae was 

Jrevioualy presented to the student at the end of the last 
esson that the learner aastered in this set. The aajor 
purposea of thia review are to effect periodic recall of 
previously learned content, to reaind the learner of the 
aeaningful context of the to-be-learned content and to 
activate aeaory of relevant learning prerequisites that have 
recently been taught and aastered. 
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Si. CoaplyU thm lM«on « The lesson is eoaprissd of 
tlM folIoWins acc&vitlsst 

<«1 CoBPlsts ths lesson introduction. The lesson 
Ifktroduction iFTntended to aotivste the learner end 
to provide sn indication of the nature of what is to 
be learned. An inquiry approach* an audiovisual 
sequence* a siaulation* a 9aae» and a sini-^pitoiie 
are all esaaples of different (although not Mutually 
exclusive) techniques that could be used» depending 
on the objectives of the lesson (i.e., the nature of 
the content and the desired perforaance level). 

isl CoMplete each o£ tfeje lesson topics. The priaary 
instruction ^tases place here. This part of the 
lesson should probably be about 45 sinutes long» with 
total lesson length not to exceed one and a half 
hours. Lesson content is probsbly eoaprissd of 
concepts, principles, and procedures. If, as is 
usually the case, the lesson objectives call for 
learning these ideas at the application level, then a 
generality, soae exaaples of that generality, and 
practice in applying the generality to new exaaples 
(plus feedback for the practice) should all be 
available to the learner for each such topic. In 
accordance with the Coaponent Display Theory 
(described above), learner control—the way to adapt 
the instruction to individual differenees'^-would best 
be facilitated by a special learner-control keyboard 
siailar to that used on the TICCIT Systea (see 
Merrill, Schneider, « Fletcher, 1979f Reigeluth, 
1979). This learner~control keyboard would have a 
"generality" button, an "exaaple" button, and a 
"practice" button, plus "easy" and "hard" buttons for 
selecting the difficulty level of the exaaples and 
practice iteas. In addition, there would be an. 
^advisor" (with an "advisor" button) that would 
provide the learner with advice about learner-control 
strategies (1) whenever the student requested it, and 
(2) whenever the student's strategy was not working 
well. The advisor would construct an optiaal 
learner-control strategy for an individual learner on 
the basis of that l4tarner*s abilities, cognitive 
styles, and previous perforaance. That optiaal 
pattern would then provide the basis for the advisor 
to generate advice to the learner on learner-control 
strategies and on learning strategies in general. 

The ideas within a lesson would be sequenced 
autoaatically for the learner, with the sequence 
being based largely on learning prerequisites and 
other kinds of relationships (e.g., aeaningful vs. 
rote— Mayer, 1975) which have optiaal sequences 
associated with thea. However, the learner would be 
able to go back to a previous generality or to 



request the next generality whenever he or she felt 
ready. These capabilities could be effected with . 
•last generality" or "next generaltiy* buttons on the 
learner control keyboard. 

6.3 Coerplete the lesson awmariier and synthesiser. 
Xlfer the last"ieneraiity has been studied « pressing 
the "next generality" button would autoMtieally 
display a suMMiriser. In the elaboration theory of 
instruction* a sumariser is a concise statesent of 
each generality that has been taught. It is intended 
to provide review, but it also helps bright students 
to discover interrelationships anong the topics that 
have been taught. After studying the sunaariser, 
pressing the "next generality" button would display a 
synthesiter . In the elaboration theory of 
instruction, a synthesiser is a strategy coaponent 
which explicitly teaches ieportant relationships 
aaong the ideas—in this case, aaong the ideas taught 
in this lesson. It uses generality, exaaple, and 
practice coaponents for teaching those relationships. 

In addition to such autoaatic display of 
suaaarisers at the end of a lesson, the 
learner would be able to request a suaaariser 
at any tiae. The requested suaaariser would 
include a concise stateaent of all 
generalities in the lesson— even those not yet 
studied — but those generalities which have 
been studied would appear in a different color 
froa those not yet studied. A "review" button 
could be included in the learner-control 
keyboard to iaplement this. 

6.4 C oaplete the lesson test . A "test" button would 
access the ^lesson test, which wuld be siailar in 
logic to the tests on the TICCIT Systen (see Merrill, 
Schneider, ft Fletcher, 1979). Alternate versions of 
the test would allow retakes if the learner did not 
reach nastery the first tiae. Diagnosis and 
prescription would acconpany any failure to pass the 
test. This test would assess understanding of 
relationships aaong ideas* as well as of the ideas 
theaselves. 

7. Coaplete the new within-set expanded epitome. 
PZtet tKe new xesson content has been successfully learneo, 
it should be integrated with previously learned content. 
The elaboration theory prescribes an expanded epitome to do 
:nis. An expanded epitome is similar to a lesson summer iser 
^nd synthesiser, except that it reviews and interrelates 
content taught in different lessons. A within-set expanded 
epitome reviews and interrelates content from all previously 
taught lessons within a given set. Since the lessons within 
a set nay usually be learned in any order (exc»p^ *-!iat the 
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one that is more general or sinple must be nastered before 
any of the others nay be accessed) , the videodisc system 
must be able to present any one of a number of versions of 
expanded epitomes. Naturally, examples and practice, as 
well as generalities, should be provided on the synthesis 
level . 

|i Co»pl<te the within-set synthesis test. As soon 
as a whole set has been completed, tne learner would take a 
synthesis test that would test all of the set content on the 
synthesis level. Again, alternate versions would be 
available, and diagonsis and prescription would accompany 
any failure to reach mastery. 

Complete tiie new among-set expanded epitome * 
After a whole set TSas been completed, all of its content 
would be integrated with content from all previously 
completed sets* The elaboration theory also prescribes an 
expanded epitome to do this, only this amono-set expanded 
epitome is muca more comprehensive than the within-set one. 
The synthesis-level examples and practice might entail the 
use of games and/or simulations. 

10^ Complete the amono-set synthesis test . After an 
among-set expanded epitome nas Deen complete3/ the learner 
would take a synthesis test that would cover all of the 
review and interrelationships presented in that expanded 
epitome. Again, alternate versions and diagnosis and 
prescription would be provided for any learners who failed 
to reach mastery. 

lit to step 4jj^ or logoff . At this point, the 
learner could continue on to a new lesson (see step 4 
above), or could stop for the day. In the ease of a school 
videodisc system, a record of learner performance and 
progress would automatically be stored in the connected 
minicomputer, and the learner's advisor or teacher would 
review it regularly, in the case of a hone system where the 
student is taking the course for credit, learner performance 
would either be recorded on a magnetic strip at the center 
of the disc (which would then be transferred to the school 
minicomputer at the school library) , or the learner would 
take all tests under supervision at the school library (or a 
combination of both). 



Hardware and Software Recommendations 

It is clearly beyond the scope of this paper (and 
beyond the present state of knowledge) to present a detailed 
descripton of the hardware and software. The above 
description provides a fairly good indication of the 
specifications that must be met by both. It is envisioned 
that the hardware and software wuuld be extensions of those 
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presently on the TICCIT System. In addition, the TICCIT 
Syetea has specialized software for authoring instruction. 
It is envisioned that courseware production centers wouia 
use an extension of such software for P'o^"^^*®" °f 
courseware for videodiscs. The TICCIT System (which 
presently has both video and audio capabilities— although 
they are both soaewhat cunbersome and inflexible) could, in 
a future generation of the systea, be used «or foraative 
evaluation and revision of the courseware before it is 
mastered and produced on videodiscs. Schneider 
eaphasised the need or such a modifiable system with which 
to design, evaluate, and revise instruction before it is 
aastered for disc production. 



Section Summary 



• Of all the factors inhibiting the widespread 
introduction of intelligent videodisc ^^iJJS 
education, the lack cf high-quality co"5"''»"^}^«*'';"2iI 
recognised as the aost significant. Thi" JJSiJ?" J* J?* 
paper has presented three sets of recoaaendations Cor 
helping to solve this foraidable problem* (D 
recbmaendations for asking bette r use Sl^SSS^.^^^ 
about instructional design, inciu?nng (a) funding-agency 
support and design-specialist training 
facilitate the production of videodiscs 
(b) instructional-theory-based evaluation and revision by 
design specialists of existing educational r"*^; 
are to be used for videodisc productloni (2) fecomaendations 
for the further developaent of knowledge about instructional 
design, IHSISSring the <Jevelopment of a few basic models 
of instruction that integrate knowledge within each strategy 
type (plus adjuctaents for each basic model) and (b) tne 
development of aeta-nodels to integrate »no<>!l« «f ••^J 
strategy type for different sets of goals, conditions, and 
constrlintsr and (3) recommendations fo"^ /^e de|ian o£ 
hardware and software that will most fjc"^^^^® J^* 
presentatiorTof h"igh-quality courseware, in<=i"5i"2,* "?*Sh!i 
learner-control keyboard that allows learners to jelect what 
to learn (content components) , as well as how to learn it 
(strategy components). 
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CONCLUSION 



«...i4«* 5 **y describing the feeling of 

pervedes the literature on 

r2I«fcfhi2 ^8y8te«8~enthu8ia8« for the 

reurkable potential of videodisc technology for 

SnSS! J;"7r'!!*"!}**',*'2'^Y«'' serious challenge 

posed to Instructional designers and educators in general to 

!l«chbl!Sl"aS77f,*'**^* ^^•chnology. Borrowing again fro- 

We are going through a period of trying to adjust an 
educational systea that was designed for horse and 
buggy days to a jet age society. CAI (and hence 
intelligent videodisc instruction) is helping us to 
COBS to grips with this problem. It will not succeed 
as long as substantial nuabers of educators prefer 
the short, slow travel of outmoded systems to the 
enlarged world of today's dawning technology. ...if 
they (educators) are not (adventurous), we will 
continue to be a society that prefers to react to 
crises instead of one that prefers to prevent them, 
(p. 31) 

On a still heavier note Schneider (1976) coamentss 

The major feasibility questions do not revolve around 
the videodisc technology, but around a still-infant 
instructional technology. To be really 

cost-effective, videodiscs must be stamped in 
reasonable numbers; and, therefore, a reasonable 
number of schools and students must agree to use 
tnem. This acceptance will not occur unless the 
material stamped on the disc really works, and works . 
well. And it's not likely to work well unless it was 
developed and tested by people who had a pretty good 
idea of how to do the job right the first time. ... 

^Y* Justifiable confidence in our 

instructional development procedures, we would do 
well to leave videodisc programming in the hands of 
the entertainment industry, (p. 58) 

The problem that Hirschbuhl describes is that of the 
f* J? change provoked in those who are asked to 
cnange when the advent of some innovation requires that they 

IJJilLo''**?^'*'*'***^*' ^-^i"*' ^ay* of doing things. One 
JhiJJ^L SYf'coming such resistance is educating peole 
about the benefits to be gained by adopting the innovation, 
ilrsil. served to inform, and 

Sf'SiSJodlirteSSol^yr^ P^'*"^^*^ 

«..«Ki^«^*'**'***?*'** comments address an equally critical 
problem— namely, lack of proven principles and procedures 
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for the design of videodisc instructional systems, and lack 
also of individuals skilled in their application. Again it 
is hoped that the ideas and recommendations presented here- 
suggest one way of addressing that problen and will 
stimulate others to turn their attention to this critical 
area of inquiry. 

Bennion*s (1974) conclusion to a report written 
several years ago providers a fitting closing statement: 

In summary, the vidiodisc with random access and 
large capacity for storage of high quality 
audio-visual material has the potential of becoming a 
very effective new media for individualized 
interactive instruction at low cost. This media 
should be developed carefully, making use of the 
experience gained in the TICCIT project and the best 
available instructional psychology and learning 
theory so that the full potential of the videodisc 
can be realized." (p. 5} 
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1. LoeoN. 

2. siuct a course fmh the course menu. 

3. Reyien an amons^set expanded epitome op sets already completed. 

4. Select a lesson prom the lesson menu. 

5. Revien a nithin-set expanded epitome of lessons already 
completed. 

6. Complete the lessons 

6.1 Complete the lesson introduction. 

6.2 Complete each op the lesson topics. 

6.5 Complete the usson summai^isuer and synthesizer. 
6.4 Complete the luson test. 

7. Complete the nen nitnin-set expanded epitome. 

8. Complete the synthesis text (nhenever a nhole set is completed). 

9. COMPLHE THE NEN. ANONO-SET EXPANDED EPITOME (NHENEVER A NHOLE 
SET IS completed). 

10. Complete the amono-set synthesis test (only after step 9). 
U. Go to step 4/ OR logoff. 



Figure 1. A hypothctical sequence that a learner mioht 
follow on a videodisc system. 
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Epitome 




Very teNERAL/sr 

VERSION OF THE 
COURSE CONTENT 



More oetailea/c 

VERSION OP the 
COURSE CONTENT 



> NORE OETAILEA/Ci 

i version of one 
■ asfect of tne 
'course content 



Additional Wft 
elaboration ars 
provided until 

COURSE OillECTIV 
HAVE BEEN NET 



The dashed line encircles one 'set* op lessons. 

The dashed-dotted line encircles another 'set op ussons. 



FisuRE 2. The elaboration structure op lessons in a course* 
Lessons are naturally mouped into sets. 



